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Abstract: This research investigated recovery processes in a patchy degraded alpine meadow in the source region of
the Yellow River. Variation in soil water holding capacity and related parameters during natural recovery and
succession of the studied alpine meadow was evaluated for two site categories, low-lying and sloping grassland. For
both site categories, the degraded alpine meadow was divided into four recovery and succession stages defined by

vegetation conditions: bare patch (BP), short-term recovered patch (SRP), long-term recovered patch (LLRP), and
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healthy alpine meadow (HAM). Both a field quadrat survey and an indoor experiment were conducted to ascertain
the variation in soil water holding capacity, porosity, bulk density, organic carbon, and aboveground and
underground biomass of plants. To reveal how soil water holding capacity varied at different recovery or succession
stages, the correlations between these variables are explored. The results show that saturated soil water holding
capacity, capillary water holding capacity, field water holding capacity, capillary porosity, total porosity, organic
carbon and aboveground and underground biomass of plants in the bare patches of the degraded alpine meadow
increased gradually with the recovery succession stage, while soil bulk density and non-capillary porosity decreased
gradually. In addition, the low-lying grassland had higher soil saturated water holding capacity, capillary water
holding capacity, field water holding capacity, capillary porosity, total porosity, organic carbon, aboveground and
underground biomass of plants than the sloping grassland at all recovery succession stages, while soil bulk density
and non-capillary porosity were lower than those in sloping grassland. Furthermore, soil saturated water holding
capacity, capillary water holding capacity and field water holding capacity of low-lying and sloping grassland were
significantly positively correlated with soil organic carbon, capillary porosity, total porosity and aboveground and
underground biomass of plants (P<C0.05) , and were significantly negatively correlated with soil bulk density and
non-capillary porosity (P<C0.05). In addition, there was a significant positive correlation between soil bulk density
and non-capillary porosity of both the low-lying and sloping grassland sites (P<C0.05) , and a significant negative
correlation between soil bulk density and soil organic carbon, capillary porosity, total porosity, and aboveground and
underground biomass of plants (P<C0.05). There was a significant positive correlation between soil organic carbon,
capillary porosity, total porosity, and aboveground and underground biomass of plants (P<C0.05). In short, the
natural recovery succession of the patchily degraded alpine meadow promoted soil water holding capacity and
improved the water conservation function of soil.

Key words: soil water holding capacity; low-lying grassland; sloping grassland; patchy degradation; alpine

meadow ; recovery succession; correlation analysis
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Fig. 1 Experimental design and distribution characteristics of sampling plots

BP: ##E BEH Bare patch; SRP: 48 MK & BEE Short-term recovered patch; LRP: WK & BEH Long-term recovered patch; HAM : fd 5 5 5& 55 fa)
Healthy alpine meadow. T [i] The same below.
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Table 1 Summary of basic information of the patchily degraded alpine meadow at four recovery succession stages

TR B B T AR R T FEA R AE WG 38 1
Succession  Years of succession Main dominant species Basic feature Vegetation cov-
stages (a) erage (%)

BP - - + MR S A R 2k K Soil exposed loose, occasional plant 0
growth
SRP 3~5 BMHEFEEE. densa; 1 JE RO 58 1 TP B0, AT /0 1R 422K B 5E M Plateau pikas stopped 20~40
PYFE AL M. tibetica interfering activities, and a small number of forbs were planted
LRP >5, <30 B B B Carex atrofusca IEFEFEAT ARSI E 36 K TE B 2 Natural ecological restora- 50~80
tion is underway, and the turf has not yet been formed
HAM =>30 BRI C. alatauensis; BT K B AR 1Y 1R € 75 A Alpine meadow without degradation >90

I C. parvula
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Fig. 2 Variations of soil bulk density, organic carbon, aboveground and underground biomass of low-lying and sloping
grasslands at different recovery succession stages
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Fig. 3 Changes in soil porosity of low-lying and sloping grasslands at different recovery succession stages
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Fig. 4 Changes in soil water holding capacity of low-lying and sloping grasslands at different recovery succession stages
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Fig. 5 Intra-group correlation of soil capillary porosity, noncapillary porosity, total porosity, bulk density, organic carbon and
aboveground and underground biomass in the patchily degraded alpine meadow during recovery succession
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K & Purple represents a negative correlation; *: P<C0.05; **: P<C0.01; ***. P<C0.001; T [f] The same below.
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Fig. 6 Inter-group correlation between soil water holding capacity and soil porosity, bulk density, organic carbon, aboveground
and underground biomass in the patchily degraded alpine meadow during recovery succession
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F#7K 1 Soil field water holding capacity.
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